Abstract: Purpose: Health disparities related to breast and cervical cancer among African American and African-born Muslim women in the United States have been identified in previous literature. Our study aimed at exploring the breast and cervical screening rates and factors that influence this population's disposition to adhere to cancer screening exams. Methods: Mixed methods were used to collect data with African American and African-born Muslim women in New York City. Data were collected from a total of 140 women; among them, 40 participated in four focus groups. Findings: Focus groups revealed nine themes: healthcare practices; lack of knowledge/misconceptions; negative perceptions and fear; time; modesty; role of religion; role of men; role of community; stigma and shame. Among 130 women who reported their cancer screening status, 72.3% of those age 21 and over were adherent to cervical cancer screening; 20.0% never had a Pap test. Among women age 40 and over, 80.2% reported adherence to recommended mammogram; 12.8% never had one. Among women under age 40, 52.2% had their last clinical breast exam (CBE) less than three years ago. Among women age 40 and over, 75.0% were adherent to yearly CBE. Conclusions: While rates of screenings were above the
Introduction
Breast cancer is the most commonly diagnosed cancer among women in the United States (US), regardless of race or ethnicity [1] . Early detection of breast cancer through clinical breast exams (CBE) and mammography is key to reducing morbidity and mortality. Increased mammography screening has contributed to the nearly 20% decline in breast cancer mortality in the past 20 years [2] [3] [4] [5] . Nonetheless, higher rates of breast cancer incidence continue to persist for minority groups largely due to lower rates of breast cancer screening and delayed follow-up of abnormal screening results [6] [7] [8] .
Similarly, cervical cancer continues to be ranked as a common cancer among US women at 14th in frequency [9] . Much like breast cancer, cervical cancer incidence and deaths in the US have decreased significantly over the past 40 years as a result of increased screening in the form of regular Papanicolaou (Pap) tests [10] . However, the rates of new cases of cervical cancer as well as the death rates are higher among certain race/ethnicities, particularly among Black women [11] . The majority of invasive cervical cancer cases occur among women who do not adhere to timely cervical cancer screenings [12, 13] . It has been estimated that as many as 80% of cervical cancer deaths could be prevented by regular screening coupled with adequate follow-up and treatment [14] .
Both US-born and immigrant Muslim women in the US represent a unique and fast growing population whose health behaviors and determinants have rarely been studied [15] [16] [17] [18] [19] [20] . Among the few studies that have measured mammography screening rates among Muslims in the US, nearly all have reported rates of biennial mammography lower than the national averages of 67% for women over 40 years and the Healthy People 2020 target of 81% [21, 22] . In a sample of 207 South Asian and Middle Eastern Muslim women from the Chicago area, Hasnain and colleagues [15] found that only 52% of women reported mammography screening in the past two years [23] . Another study of 240 diverse American Muslim women in Chicago reported 58-63% adherence to mammography guidelines [24, 25] . Lower mammography rates have also been found among Muslim women in Southern California where only 54% reported having a mammogram in the past two years [20] and in Detroit where the rate for Muslim women was only 58% [26] .
Cervical cancer screening rates among religious minorities in the US, including Muslim women, are largely unknown. Among the few studies that have surveyed cervical cancer screening rates among Muslim women, low rates have been found. The national average of women who had a Pap test within the past three years is 73%; the Healthy People 2020 target is 93% [27, 28] . Among a sample of 50 Arab Muslim women in Pennsylvania, it was found that only half had received Pap testing within the previous three years [29] . Among 247 Muslim women from the Chicago area, 84% had received a pap in the last three years [30] . While Padela and colleagues [30] demonstrate a Pap test rate higher than that of the national average, it demonstrates an average lower than that being targeted by Healthy People 2020.
It has been suggested that Muslim women's healthcare behaviors, including cancer screening practices, are significantly influenced by religious beliefs and experiences [15] [16] [17] [18] [19] [31] [32] [33] [34] [35] [36] . Yet, the relationships between religious beliefs, related factors, and screening practices are not well elucidated [30] . In addition, multiple factors that contribute to barriers faced by minority women in the US to healthcare including language barriers, lack of medical insurance, geographical barriers, limited knowledge, lack of education, and lack of access to healthcare services [37] have not been well studied among Muslim women in the US.
Aims and Objectives
This study aimed to answer the questions: What are the breast and cervical cancer screening rates among African American and African-born Muslim women? What are the barriers and facilitators to breast and cervical cancer screening among this population? The number of Muslims in the US is estimated to be between five and seven million, with approximately 700,000 in New York City (NYC), one of the highest concentrations of Muslim in the US [38] . Among US-born Muslims in NYC, 20-25% are African American [38] . Given the health disparities related to breast and cervical cancer screening, it is essential to understand the disparities and factors that influence the growing African American and African-born Muslim population's disposition to engage and adhere to cancer screening exams.
Materials and Methods
Mixed methods were used due to the exploratory nature of this study. Qualitative and quantitative data were collected through focus groups and individual questionnaires with self-identified African American and African-born Muslim women in NYC. Focus groups and questionnaires aimed at eliciting screening knowledge and behaviors as well as barriers to breast and/or cervical cancer screening, particularly those related to their cultural and religious beliefs.
Institutional Review Board approval was obtained from the representative academic institution, the Icahn School of Medicine at Mount Sinai. All participants who partook in the focus group signed consent forms. Since no identifying information was being obtained, the Institutional Review Board approved that participants who solely completed the demographic surveys were only required to provide verbal consent.
In order to obtain screening and health behavior information strictly from our population of interest, screening methods were carried out by recruiters asking potential participants if they self-reported as female, Muslim, and African American or African-born.
Sample and Data Collection
Through convenience sampling, 140 self-identified African American and African-born Muslim women over the age of 18 participated in the study; 40 participated in the focus groups and survey, while 100 participated in the survey alone. To address language barriers, all materials were translated and back translated into Arabic and French, the leading secondary languages among African Muslims in NYC. Although participants had the option of participating in French, Arabic, or English language focus groups, all were conducted in English.
Recruitment sites included NYC faith-based institutions, community agencies, workplaces, and neighborhood commercial markets and stores. Participants were recruited through word-of-mouth, flyers, and in-person at community centers. Focus group participants were given a $20 gift card and those who participated in the survey alone were given a $5 (roundtrip) NYC Metrocard for their participation. Focus groups lasted about two hours and were audio recorded. Focus groups were conducted until saturation of themes was reached.
The primary outcomes included self-reported adherence to mammogram, CBE, and/or Pap test. Focus groups elicited qualitative responses regarding knowledge of breast and cervical cancer, prevention and healthcare practices, attitudes and beliefs related to cancer screenings, and cultural, logistical, and systemic barriers and facilitators to obtaining healthcare. The quantitative surveys collected demographic characteristics such as education level, income, marital status, years in the US, language preference(s), and country of origin. The American Cancer Society recommendations at the time were used to define adherence: CBE screening every three years for women in their 20s and 30s and every year starting at age 40; mammography every year beginning at age 40; and Pap test every three years starting at age 21 [39] [40] [41] .
Results

Focus Groups
Four focus groups were conducted with 40 Muslim women. The qualitative data were subjected to thematic analysis. Two research assistants independently read all of the transcripts to develop a thematic schema. The research team met regularly to discuss interpretations, refine themes, and developed a final outline.
The analysis of the qualitative data was guided by the Social Ecological Model (SEM) and involved identifying patterns in the transcripts, coding the data, and identifying themes [42] . To facilitate a multi-level approach for future intervention, qualitative data were categorized according to the hierarchical domains of the SEM. There are five domains of the SEM: Individual; Interpersonal; Community; Organizational; and Policy/Enabling Environment.
Nine themes pertaining to breast and cervical cancer screening among African American and African-born Muslim women were identified and divided across two domains of the SEM, Individual Factors and Interpersonal Factors ( Table 1 ). The interrelations of themes and domains are illustrated in Figure 1 . Within the Individual domain, healthcare practices arose as a predominant theme and barrier to adhering to breast and cervical cancer screening. While women expressed that they had access to care, some women responded that they did not have a regular healthcare provider and only sought care when necessary. Women also explained that some practiced alternative medicine, engaging in the use of natural medicines and healers.
"I"m one of those persons. I don"t go unless I"m sick." Medical mistrust also emerged as a subtheme. Women expressed that they particularly had concerns with male providers.
"Some (Muslim women) don"t like men doctors." Lack of knowledge or misconceptions about breast and cervical cancer and screening also emerged as a barrier to screening adherence. In relation to breast cancer, some women believed it is contagious.
"… Some people think you can contract it because your sister has it or your friend has it." Others believed the radiation from mammograms could cause cancer.
"… (Muslim women) don"t want to do it. They say the radiation makes you get cancer."
Women also revealed a lack of knowledge or misunderstanding about breast cancer screening guidelines. Some women were confused about what age to begin screening. A subset of women also believed that regular breast cancer screening is only necessary when women take oral contraceptives.
Women also expressed a lack of knowledge or misconceptions about cervical cancer and screenings. Women explained that they did not have enough information about cervical cancer and that in terms of screening, there were mistakenly different points at which a woman should start screening-at menarche, when sexual activity begins, or when pregnant.
Negative perceptions and fear also seemed to hinder women from getting screened. Women stated that they viewed breast cancer as deadly.
"I know it"s a bad sickness and it kills a lot of people…, it killed my aunt." Time also arose as a barrier to adhering to cancer screenings. Women reported that the main issues with time were due to work and family.
Concerns over modesty and religion in relation to cancer screening, particularly for cervical cancer, were expressed. Women believed that a Pap test was not to be performed until women are married.
"In my culture, a woman should be pure. I suggest it be done after she loses her virginity." Similarly, the role that religion played in the decision to screen was a predominant theme. Women explained that Muslims refuse to be screened because the chances of getting cancer are in the hands of Allah.
"…I think (the) attitude some people in our faith … (have is), "Oh, this is God"s plan."" However, some women in the group countered this notion explaining that their religious beliefs were not a hindrance to screening.
"We know that Allah is the master planner…but we know also that he allows men to create healing."
Interpersonal Factors
The role of men was a leading theme that seemed to be a factor in women's decision to engage in breast and cervical cancer screening. Women expressed that men had a lack of knowledge about screening that needed to be addressed.
"I think there"s a certain type of man that is engaged in the healthcare of his family…, but most…I don"t think they know."
They also expressed that some Muslim men were against screenings, particularly by male providers. The role of the African Muslim community in the decision to screen was also a major theme. However, women explained that there was a lack of knowledge as well as discussion about breast and cervical cancer in the community, particularly among youths. Nonetheless, women explained that there is support from the community especially if a member is diagnosed with cancer.
"…if you"re sick … go to the Mosque, go to the community center so they can help you." They also expressed how support from the Imam, their religious leader, is essential and that he should be engaged in the discussion about screenings.
"
…everything (the Imam) says, you believe….get them involved."
Despite the sense of support expressed, some women explained that stigma and shame about cancer still exist in the community, particularly among men. The community's reaction to a diagnosis depended on the type of cancer.
"It"s shame to say that I got cancer." "What scares me is that men are walking around with cancer and they"re in denial."
Surveys
There were no differences in demographic characteristics or screening statuses between women who participated in the focus groups (n = 40) and those who participated in the surveys only (n = 100). Participants represented over 18 countries of birth. The most common countries of origin represented included the Ivory Coast (20.7%), Senegal (15.7%), the US (10.0%), Mali (10.0%), and Morocco (9.3%). The average age was 42.8 years, 51.8% were married or living with a partner, 24.5% were unemployed, 42.9% had less than a high school degree, and 33.6% had an annual household income of less than $10,000. The majority of participants reported they were very religious (67.1%) and almost all women (96.4%) reported attending religious services at least once a week. The majority of participants (90.0%) were not born in the US. Among the foreign-born, the average amount of time in the US was 14.4 years. There were no differences in demographic characteristics or screening statuses of participants who were born in the US compared to those born outside the US. The demographic characteristics are presented in Table 2 .
Participants were also asked to report their breast and cervical cancer screening status and, if screened, report the date of their last CBE, mammogram, and Pap test (see Table 3 ). Among women under age 40, 52.2% reported having their last CBE less than three years ago. Among women age 40 and over, 75.0% reported being adherent to yearly CBE. Among women age 40 and over, 80.2% reported adherence to yearly mammogram and 12.8% reported never having had one. Among women age 21 and over in our sample who responded, 72.3% were adherent to cervical cancer screening and 20.0% reported never having had a Pap test.
Discussion
Adherence to breast cancer screening via mammography and cervical cancer screening were both higher among our sample compared to that of the national average. In addition, neither socio-cultural predictors to screening including marital status, country of origin, length of time in the US, English proficiency, level of religiosity, nor socio-economic predictors to screening including employment status, level of education, income, or health insurance status were found. However, focus groups not only revealed notable barriers to screening including lack of knowledge and the cultural issue of modesty but also the different levels of influence that family, friends, and community play among women in the African Muslim community on health behavior.
One possible explanation for the lack of knowledge about breast and cervical cancer and screening guidelines among our sample may lie in that cancer is not widely spoken about or is stigmatized in the Muslim community. In a study conducted with Arabic women in Qatar, less than 3% of women were determined to have a "basic" understanding of breast cancer [43] . Most of the women in Donnelley and colleague's study who knew about breast cancer and how to screen for it heard of it via discussion and word of mouth [44] . Women who attended our focus groups reported there was a lack of discussion in their community, particularly among youth. Being that a majority of the women in our sample were from the same communities, perhaps they realized the benefit of sharing important health information within their circle. Donnelly and colleagues [44] also found that greater knowledge of breast cancer and screenings was positively correlated with higher screening rates. Those who participated in our study who were both proficient in English and employed had relatively high screening rates, despite their country of origin. Perhaps the two factors, language and employment, may speak to their acculturation and attained knowledge of "Western" medicine's view on cancer and screenings.
The barrier of modesty was also highlighted in many of the women's views regarding Pap tests (i.e., when to have them, who should examine them). This barrier is universal to Muslim women regardless of ethnicity [45] . Particularly, having a male doctor may prove as barrier in healthcare settings, especially when it comes to screening for cervical cancer.
Implications
When conducting further research, program development and implementation with the African Muslim population, inclusion of family and community members, particularly Imams and males, should be a priority. Our research revealed the importance that community members, particularly religious leaders, play in not only carrying out our research but in also determining the actions and behaviors of the women in our sample.
In addition, other areas of research should be explored among this population including the correlation between religiosity level and screening behavior. For example, women from more religious backgrounds may be opposed to screening due to modesty, a theme that commonly arose within the focus groups.
Similarly, the effect of healthcare accommodation, including racial, ethnic, or gender concordance, and provider knowledge of cultural practices on the uptake of cancer screening needs to be explored. More research may lead to improved practices for Muslim women. For example, attention can be given to the gender of the doctor providing a breast exam or Pap test. Additionally, the inclusion of a female chaperone or female family member in an exam room may remove a barrier to screening for some Muslim women.
Finally, the differences in needs dependent on acculturation should also be further explored. For example, older women who are less acculturated may have barriers to screening that include language differences or practices in alternative medicine. However, for younger adults, a lack of knowledge and a lack of education may be more relevant barriers.
Limitations
Our study's conclusions are limited by several factors. Firstly, it is important to note that this is a preliminary study with a sample of convenience which may not be representative of all African American and African-born Muslims in NYC. Thus, we cannot generalize our findings to reflect the views of women in NYC and that of other cities in the US or globally. However, we feel that this is an important contribution and first step to better understand the needs of this growing minority population.
Our sample represented a diverse set of African countries with Muslim communities that speak different languages and dialects. Demographic surveys were translated into Arabic and French, and although participants had the option of participating in the focus groups in French, focus groups were only conducted in English. This may reflect the relative degree of acculturation of the women who participated in the focus groups. Those who were comfortable participating in the focus groups in English may approach their medical care in alignment with more "Western" approaches to medicine. As a result, it is possible that we did not reach African American and African-born Muslim women who had lower screening rates due to lower levels of acculturation, lower level of English proficiency, and who consequently may be at greater risk and experience more barriers to screening.
Winslow and colleagues [46] recommend the use of same-gender and same-culture interviewers for qualitative research in studies. Although focus group facilitators and moderators were female, not all were culturally concordant. Similarly, research assistants and coordinators who conducted the surveys were all female but not all were Muslim, African American or African-born. As a result, women in our study may not have been as open to share their story with someone of a different race, religion, or culture. Although we worked with the religious leaders (i.e., Imams), the fact that our research team was not from within the faith may have also biased our results.
Lastly, we found higher than expected rates of cancer screenings. This may be due to the self-reported nature of the data such that healthcare behavior may have been over-or under-reported. However, we are also aware that we might not have been able to reach those women who are less likely to be screened such as less acculturated women, those who are the most traditional in their beliefs, and those who were not permitted to participate by their male family members.
Despite these limitations, our study has several strengths. First, although a convenience sample of African American and African-born Muslim women from NYC was used in this study, it is important to note that NYC represents a large US city that is a haven to many minority and immigrant communities, similar to that of many other large US cities. Although, different results may be produced when looking at African Muslim communities that live in smaller or less diverse areas, focusing on those within NYC may provide a good representation of those in other major immigrant and minority centers.
Second, this is one of few studies, to our knowledge, that has examined the screening rates and cultural specific barriers and facilitators to engage or not engage in breast and cervical cancer screening among African American and African-born Muslim women in the US, a growing yet vulnerable population. In addition, this study is one of the few, if any, that uses the SEM to not only identify primary influences on breast and cervical screening adherence or nonadherence among this population, but to also inform future research, program development, and clinical care.
